Transient state in the phosphorylation of sodium- and potassium- transport adenosine triphosphatase by adenosine triphosphate.
The rate of phosphorylation of sodium and potassium ion-transport adenosine triphosphatase by 10 microM [gamma-32P]ATP was much slower with Ca2+ than with Mg2+ (0.13-10 mM) in the presence of 16 to 960 mM Na+ at 0 degrees C and pH 7.4. In the presence of a fixed concentration of Mg2+ or Ca2+, the rate became slower with increasing Na+ concentration. When the Na+ concentration was fixed, the rate became slower with decreasing divalent cation concentration. Sodium ions appear to antagonize the divalent cation in the phosphorylation to slow its rate. In the presence of 1 mM Ca2+ and 126 or 270 mM Na+, the rate was slow enough to permit the manual addition of a chasing solution at various times before the phosphorylation reached the steady state. Therefore, we studied the time-dependent change of the sensitivity to ADP or to K+ of the phosphoenzyme by a chase with unlabeled ATP containing ADP or K+ during the time range from the transient to the steady state of the phosphorylation. The ADP sensitivity decreased and the K+ sensitivity increased with the progress of the phosphorylation. With 270 mM Na+, the phosphoenzyme found at 1 s, when its amount was 5.5% of the maximum level, was virtually completely sensitive to ADP. Under these conditions, it was concluded that the form of the phosphoenzyme initially produced from the enzyme.ATP complex has ADP sensitivity and that the phosphoenzyme acquires K+ sensitivity later. The initially produced ADP-sensitive phosphoenzyme partially lost its normal instability and sensitivity upon adding a chelating agent, probably because of dissociation of a divalent cation from the phosphoenzyme.